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We, Ternes Steel Company, a Corpora- 
tion organised and existing under the laws 
of the State of Michigan, United Stales of 
America, of 15500, East Twelve Nile Road, 
5 Roseville, Michigan, United States of 
America, do hereby declare the invention 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 

10 in and by the following statement: — 

This invention relates to hinge elements 
and the manufacture thereof. Hinge elements 
according to the present invention may be 
especially suitable for use as windshield 

15 visor hinges for vehicular use. 

Vehicular windshield visors are commonly 
rotatably mounted at each side of a vehicle 
windshield. The visors are adapted for 
movement from an upper stowed position, 

20 substantially parallel to and lying flat against 
the vehicle roof, to a lower shielding posi- 
tion extending substantially vertically in 
front of the windshield or side windows. The 
visors are commonly mounted on a hinge 

25 element which takes the form of a substan- 
tially flat metal strip having means to fasten 
the visor thereto. A tubular opening is pro- 
vided on the hinge element within which a 
rod, pivotally attached to the vehicle^ is fric- 

30 tionally received. The tubular opening has 
previously taken a variety of forms and has 
been manufactured in a variety of ways. In 
general, the tubular opening frictionally re- 
ceives the pivoted rod and is rotatable there- 

35 about between the upper and lower position. 
Ideally and theoretically, a frictional fit is 
provided such that the visor will be friction- 
ally retained in the upper position and any 
intermediate position unless a vehicle oceu- 

40 pant exerts a rotative force on the visor. Ob- 
viously, the visor must be satisfactorily re- 
tained in its upper position during normal 
vehicular operating conditions so that the 
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visor will not inadvertantly rotate from the 
upper position to the lower position and in- 45 
terfere with the vision of a vehicle operator. 
Since it is critical that the visor be main- 
tained in the upper position, previous visor 
hinge arrangements having an inherent fric- 
tional force differential in various adjusted 50- 
positions have been designed to exert a maxi- 
mum frictional force in the upper stowed 



A type of visor hinge element having fric- 
tional force variations is manufactured by 55 
bending portions of a flat metal strip into a 
tubular configuration. The flat metal strip 
is slotted along an edge on which the tube is 
to be formed to provide a plurality of flat 
slotted sections separated by transverse slots 60 1 
and integrally connected to a common base 
section. Each of the slotted sections are 
formed into tubular configuration by simi- 
larly bending the outer edges of the flat slot- 
ted sections into a substantially cylindrical 
form. Since each tube section is similarly 
bent, all of them extend in the same direc- 
tion and terminate at similar circumferential 
positions. Accordingly* a slot or opening is 
formed between the outer edge of each tubu- 
lar section and the common base section to 
form a continuous longitudinal slot along 
one side of the hinge element. A rod fri£ 
tionally mounted in" the tubular sections re- 
quires a substantially different force appli- 75 
cation to cause rotation in one direction as 
compared with rotation in the other direc- 
tion. Consequently, the frictional binding 
effect is decreased or lessened depending 
upon the direction of rotation of the hinge 8ft 
element relative to the rod. Since it is neces- 
sary and desirable, for safety reasons, to 
have the maximum binding effect applied 
when the visor is in the upper position, the 
hinge elements are installed in a particular 85 
manner to obtain that result. Accordingly, 
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a right and left hand hinge must be provided 
for each vehicle since one hinge element is 
mounted on a rod element pivoted adjacent 
the left hand door and extneding inwardly 
5 therefrom, and the other hinge element is 
mounted on a rod element pivoted adjacent 
the right hand vehicle door and extending 
inwardly therefrom. Therefore, special as- 
sembly procedures are required to ensure 

10 that the right type of hinge is placed in the 
correct position in the vehicle and associated 
only with a right or left hand visor element. 
Furthermore, since a maximum frictional re- 
taining force is obtained in one position and 

15 a minimum frictional force is obtained in 
another position, the windshield visor is of- 
ten undesirably loose in, or close to, the 
lower position and undesirably tight in, or 
close to, the upper position. 

20 Consequently, attempts have been made 
to design a visor hinge arrangement having 
equal frictional force retaining character- 
istics in all positions and, in which, an equal 
minimum amount of force is required to 

25 move the visor between varying positions. 
Some attempts have been made to produce 
such a visor hinge from multiple parts. How- 
ever, such hinges are generally more costly 
to manufacture and more subject to wear in 

30 use resulting in undesirable visor looseness. 
In order to take advantage of the economies 
of manufacture and durability in use of a 
single piece friction-type hinge, it has pre- 
viously been proposed to form such a hinge 

35 element by a stamping process. The hinge 
element is made from a piece of relatively 
heavy gauge strip stock which is slotted and 
formed into oppositely extending semi- 
cylindrical tube portions. In an attempt to 

40 control the undesirable effects of springback, 
the tubular sections are made relatively short 
in length and an extended series of six or 
more tubular sections are provided to ensure 
sufficient surface contact area with the rod 

45 element to frictionally retain the visor in the 
adjusted positions. Because of the excessive 
number of tubular sections and correspond- 
ing slotted areas, the strength of the hinge 
element is materially reduced and the hinge 

50 elements are rather easily bent in handling 
prior to assembly, during assembly and in 
subsequent use. Furthermore, since the tubu- 
lar sections are semi-cylindrical in design, 
assembly of the rod into the tubular opening 

55 i s more difficult because of lack of sufficient 
peripheral support for the rod until the rod 
has passed through at least three of the semi- 
cylindrical sections. In automatic assembly 
of rod elements into the tubular sections, the 

60 rod elements become easily misaligned by 
slight movement away from the confining 
semi-cylindrical walls of the first two tubu- 
lar sections of the extending series thereof. 
In assembly of the visor to the hinge element, 

65 a stitching operation is commonly used to 



secure the visor to the hinge element. The 
stitching operation comprises the insertion 
of staples through the visor and ito the hinge 
element. When heavier gauge stock must be 
utilised for the hinge element in an attempt 70 
to control spring back and to provide addi- 
tional beam strength, the stitching operation 
becomes more difficult. Thus, in many re- 
spects a hinge element manufactured by a 
stamping process and having reversely bent 75 
semi-cylindrical tubular portions is unsatis- 
factory. This invention relates specifically 
to an improved tubular hinge element, and 
the method and apparatus for manufacturing 
the same. t 80 

According to the invention there is pro- 
vided a one-piece hinge element comprising 
a flange portion and a hinge portion having 
a rod cavity formed therein adapted to re- 
ceive a rod element and frictionally retain 85 
the rod element in the rod cavity, such rod 
cavity being defined by a plurality of sepa- 
rate tubular portions each extending through 
at least the major part of 360° and each in- 
tegrally formed with the flange portion by 90 
the bending of a section extending from the 
flange portion with adjacent tubular portions 
extending circumferentially in opposite direc- 
tions so that frictional forces resisting rota- 
tional movement of the rod element within 95 
the cavity are bidirectional and substantially 
proportional to the number of tubular por- 
tions extending circumferentially in each di- 
rection. . 

In general, the preferred hinge element is 100 
formed from a sheet metal blank having a 
series of transverse slots formed at predeter- 
mined intervals along one edge to divide the 
blank into a plurality of slotted sections in- 
tegrally connected by a common base sec- 105 
tion. Alternate slotted sections are oppositelv 
bent and formed into tubular portions of 
cylindrical shape and ecjual diameter located 
in coaxial alignment with one another. Ac- 
cordingly, each of the slotted sections is bent 110 
circumferentially approximately 360° so that 
the outer end of each slotted section is dis- 
placed cicumferentially approximately 360° 
and terminates closely adjacent the base sec- 
tion of the blank from which it was bent. 115 
The total inner peripheral surface area of all 
the tubular sections bent in one direction is 
approximately equal to the total inner peri- 
pheral surface area of all of the tubular sec- 
tions bent in the other direction. Conse- 120 
quently, a hinge arrangement is provided 
wherein equal frictional forces are applied 
to a rod. inserted into the tubular sections 
and frictionally retained thereby, in any ad- 
justed position regardless cf the direction of 125 
rotation of the hinge element about the rod 
element. 

The invention also provides a method of 
roll forming a hinge element having a tubu- 
Jar hinge portion comprising advamcmg a 130 



strip of coil stock, slotting the edges of the 
coil stock to provide a plurality of slotted 
sections integrally connected by a common 
base section, bending a comer of certain 
5 slotted sections to form an outwardly curved 
flap thereon, deflecting with a wedging 
action the slotted portions having the out- 
wardly curved flap to one side of the base 
section while the other slotted sections are 

10 deflected to the other side of the base sec- 
tion gradually and progressively enlarging 
the angle between the oppositely deflected 
sections by successive wedging operations, 
and forming a curved cylindrical surface 

15 along the inner facing surfaces of the slotted 
sections extending substantially 360° from 
one side of the coil stock to the opposite side 
thereof whereby the oppositely deflected slot- 
ted sections terminate on opposite sides of 

20 the coil stock. Preferably the curved cylin- 
drical surface is formed by progressively 
rolling the oppositely bent slotted sections 
around curved guide means until substan- 
tially cylindrical coaxial tubular portions are 

25 formed by each slotted section and each slo- 
ted section defines a cylindrical surface 
having the end thereof lying closely adjacent 
the base section. Desirably the guide means 
may comprise back up means secured out- 

30 wardly of and extending inwardly between 
the deflected slotted sections and having an 
inner curved surface abutting engaged there- 
with, such back up means progressively 
changing to a tapered rod having circular 

35 cross sections of decreasing diameter and 
located completely within and between the 
confines of said flanges. 

According to a further aspect the inven- 
tion provides apparatus for roll-forming a 

40 hinge element having adjacent slotted sec- 
tions of a strip of sheet material deflected in 
opposite directions into a cylindrical shape 
forming a coaxial tubular cavity extending 
within said slotted sections, and comprising 

45 means for slotting a strip of sheet material 
to form slotted sections connected by an in- 
tegral base section, means for bending a por- 
tion of certain slotted sections outwardly 
away from the other slotted sections, wedg- 

50 ing means engageable with the outwardly 
bent portions for bending the slotted sections 
in opposite directions, and means adapted 
in turn to roll-form each of the slotted sec- 
tions into cylindrical hinge portions froming 

55 the coaxial tubular cavity. 

In its preferred form the manufacturing 
apparatus includes a press which simul- 
taneously slots the coil stock strip and forms 
the outwardly curved flaps on the slotted 

60 sections thereof. Guide means and wedging 
means receive the coil stock strip from the 
press means and guide the stock into a roll- 
ing mill and simultaneously bend alternate 
slotted sections in opposite directions rela- 

65 tive to the base section to ensure that the 



rollers of the rolling mill form alternate slot- 
ted sections in opposite directions. Guide 
means are provided in the rolling mill to 
conduct the coil stock strip between a plural- 
ity of rollers which progressively form the 70 
slotted sections into oppositely extending 
cylindrical shapes. The jguide means are 
supported adjacent the coil stock strip and 
extend inwardly between the oppositely bent 
slotted sections while each slotted section is 75 
being gradually bent outwardly and a semi- 
cylindrical curvature is being formed on the 
innermost portions thereof. After the slotted 
sections have been outwardly displaced a 
predetermined amount, the end portions 80 
thereof are reversely bent inwardly toward 
one another to complete a cylindrical form. 
As the end portions are bent inwardly into 
cylindrical form, the guide means becomes a 
tapered rod of decreasing diameter which is 85 
internally supported within the slotted sec- 
tions and extends continuously between the 
rollers until the tubular opening is completely 
formed. 

It is contemplated that the present inven- 90 
tion is applicable to hinge elements which 
may be utilised in other environments than 
with vehicle visors wherein equal frictional 
retaining forces are desired in various hinge 
positions. It is also contemplated that the 95 
frictional retaining forces in each direction 
may be made unequal if desired by varying 
the number of tubular portions or the 
lengths of the tubular portions so that the 
total surface area of engagement of tubular 100 
sections extending in one direction may be 
varied relative to the total surface area of 
engagement of tubular sections extending in 
the opposite direction whereby predeter- 
mined variations in frictional retaining forces 105 
may be obtained in various hinge positions. 
Furthermore, the method and apparatus for 
roll forming a tubular passage formed by ad- 
jacent oppositely extending, integrally con- 
nected, sections may be applied to other bin- 110 
ged articles requiring the same structural 
features even though the ultimate use and 
function of the particular parts manufactured 
may be considerably different than the sub- 
ject vehicular visor. The invention will be 115 
described, merely by way of example, with 
reference to the accompanying drawings, 
wherein: 

Figure 1 is a side elevational view, with 
portions removed, of a hinge assembly em- 120 
bodying the present invention; 

Figure 2 is an end view of the assembly 
shown in Figure 1 taken along the line 2-2 
thereof; 

Figure 3 is a sectional view taken along 125 
line 3-3 in Figure 1; 

Figure 4 is a sectional view taken along 
line 4-4 in Figure 1; 

Figure 5 is a diagrammatic illustration of 
apparatus for manufacturing the hinge as- 130 
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sembly shown in Figure 1; 

Figure 6 is a side etevational view to a 
larger scale of a portion of tne apparatus 
shown in Figure 5; 

5 Figure 7 is a detail plan view of a portion 
pf a strip of sheet material from which a 
hinge is formed in an intermediate stage of 
manufacture; 
Figure 8 is an enlarged view of a portion 

10 of the apparatus shown in Figure 6; 

Figure 9 is a sectional view to a larger 
scale taken along the line 9-9 of Figure 6; 

Figure 10 is a sectional view to a larger 
scale taken along the line 10-10 of Figure 6; 

15 Figure 11 is a part sectional view to a lar- 
ger scale taken along the line 11-11 in Figure 
6 and showing the configuration of the roller 
elements and the strip of sheet material at 
station No. 1 in Figure 5; 

20 Figures 12-20 are part sectional views 
similar to Figure 11 and showing the con- 
figuration of Sis roller elemtens and the strip 
of sheet material at each of the stations 2-10 
in Figure 5; and 

05 Figure 21 is a plan view of portions of 
stations 4, 5 and 6 of Figure p illustrating 
guide means associated therewith. 

Referring now to Figures 1-4, an illus- 
trative visor hinge element is shown to be 

30 formed from a length of sheet material 10. 
In the illustrative embodiment, the sheet 
material is .024 gauge sheet steel; but other 
sizes and kinds of sheet material can also be 
utilised. The hinge element comprises a 

35 flange portions 12 which is provided with a 
longitudinally extending reinforcement rib 
14. In use, a conventional visor member 
(not shown) is fixedly secured to the flange 
12 by staples or any other suitable fastening 

40 means. A longitudinal edge of the flanged 
portion 12 terminates in a series of coaxial 
tubular portions 16, 18, 20 which are separa- 
ted from one another by transversely extend- 
ing slots 22, 24. It is to be understood that 

45 additional tubular portions may be provided 
as desired although only three are necessary 
for most visor applications. Each of the 
tubular portions is formed from slotted sec- 
tions 26, 28, 30 integrally connected by a 

50 common base section on the original blank 
of sheet material 10 as shown in Figure 7. 
The tubular portion 16 is formed by bending 
the slotted section 26 circumferentially in one 
direction to form a cylindrical housing and 

55 the tubular portion 18 is formed by bending 
the slotted section 28 circumferentially in the 
opposite direction to form a coaxial cylindri- 
cal housing of equal diameter. The tubular 
portion 20 is formed by bending the slotted 

60 section 30 circumferentially in the same di- 
rection as the slotted section 26. In this 
manner, alternate tube portions are formed 
by bending the associated slotted sections of 
the sheet material blank in opposite direc- 

65 tiohs. The outer ends 32, 34, 36 of the slot- 



ted sections terminate substantially adjacent 
the base section 12 so that the inner peri- 
pheral surface of each of the tubular portions 
extends substantially 360°. The term " sub- 
stantially 360 9 " includes spatial variations 70* 
of the end portions relative to the flange por- 
tion which may result from manufacturing 
considerations; and, in general, includes vari- 
ations between 270" and 360\ The end por- 
tions 32, 34, 36 are outwardly flared to pre- 75 
vent tlie edges of the end portions from 
binding with rod means to be inserted 
through the tubular portions. 

The visor hinge is adapted to be slidably 
assembled on a rod 40 or the like which is 80 
connected at its other end to conventional 
fastening means (not shown) for securing the 
visor assembly to the roof of a vehicle. The 
diameter of the tubular portions is less than 
the diameter of the rod 40 so that an inter- 85 
ference fit of approximately between .010 
inches and .014 inches is obtained. The inter- 
ference fit can be varied to provide different 
decrees of tightness as desired. In the as- 
sembled position, the rod 40 has substanti- 90 
ally equal frictional peripheral contact with 
similarly directed tubular portions. In other 
words, the surface contact area between the 
tubular portion 18 and the rod 40 is approxi- 
mately equal to the surface contact area be- 95 
tween the tubular portions 16, 20 and the 
rod 40. Since the tubular portions 16, 20 
extend circumferentially in the same direc- 
tion, and in the opposite direction to the 
tubular portion 18, frictional forces devel- 100 
oped between the rod 40 and the tubular 
portion of the hinge during rotation of the 
hinge about the rod, and in various adjusted 
positions of the hinge relative to the rod, 
will be substantially equal regardless of the 105 
direction of rotation or the position of the 
hinge. The provision of equal and oppositely 
directed frictional characteristics during rota- 
tion of the visor and in each of the adjusted 
visor positions, provides improved opera- 110 
tional results and a distinct advantage over 
the prior art as hereinbefore described. Since 
each of the tubular portions is substantially 
cylindrical, the rod 40 is firmly supported 
about most of its periphery and the number 115 
of possible binding edges, which might con- 
tact the periphery of the rod means and 
M lock M the visor hinge in a single position, 
are reduced to a minimum. The substantially 
complete peripheral surface engagement be- 12C 
tween the rod 40 and the tubular portions is 
particularly important during assembly of 
the rod with the hinge means. In general, 
such assemblies are automatically accom- 
plished and the rod 40 is rammed through 125 
the tubular portions at a rapid rate. If in- 
sufficient peripheral contact is provided be- 
tween the tubular portions and the rod, the 
rod may become misaligned relative to the 
central axis of the tubular portions and bend 130 
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or otherwise damage the tubular portions 
during assembly. 

The tubular portions 16, 18, 20 and the 
reinforcement groove 14 are formed in the 
5 sheet of material 10 by a roll-forming opera- 
tion. The utilization of a roll-forming 
operation enables the tubular portions to be 
formed very closely to specified dimensions 
so that peripheral contact between the tubu- 

10 lar portions and the rod will be substantially 
equal and uniform around the entire inner 
periphery of each of the tubular portions and 
between adjacent tubular portions. A hinge 
formed by a roll-forming operation provides 

15 distinct advantages over previous hinges 
formed by other types of forming operations, 
such as a stamping operation, in which the 
tendency of the tubular portions to spring 
back to their original flat configuration is 

20 very difficult to control and can often result 
in unequal peripheral engagement of the 
tubular portions with the rod means. 

A method and apparatus for manufactur- 
ing the aforedescribed hinge means is illus- 

25 trated in Figures 5-21. Referring now to 
Figure 5, the manufacturing operation com- 
prises, in general, continuous movement of a 
continuous strip of sheet material 10 from 
a coil of stock (not shown) through a punch 

30 press 50. a rolling mill 52 and cutoff press 
54. As shown in Figure 6, the punch press 
50 comprises a conventional upper platen 
56 adapted to be reciprocably driven relative 
to a lower platen 58 which is fixedly sup- 

35 ported on a base member 60. The upper 
platen 56 carries a plurality of conventional 
slotting means 62 which are adapted to form 
the slots 22, 24 and locating slots 64, 66 in 
the sheet metal strip 10. In addition, a 

40 special forming punch 68 is located above a 
corresponding spring mounted die plate 70 
which is biased upwardly by spring elements 
72 and movable downwardly against the 
spring elements as the forming punch 68 per- 

45 forms a forming operation on the con- 
tinuously moving sheet metal strip 10. The 
forming punch 68, shown in Figure 8, is pro- 
vided with a locating flange 74 which is ad- 
apted to be received within the slot 24 and 

50 an upwardly curved adjacent surface 76 
which is adapted to form an outwardly cur- 
ved flap 78 on the leading corner 80 of the 
slotted section 28. The details of the rolling 
mill and the presses are conventional. The 

55 'various forming operations performed Iby 
the press means 50 and the cutoff press 54 
on the continuously moving strip are accom- 
modated by conventional slide mechanism. 
Since such press operations are conventional 

60 and well known to those skilled in manufac- 
turing, none of the conventional apparatus 
need be described in detail herein. 

Referring now to Figures 6 and 9, as the 
strip of sheet material 10 moves from the 

65 punch press means 50 into the rolling mill 52, 



the strip passes through a guide block 84 
which has a substantially fiat upper guide 
surface 86 adapted slidably to engage and 
guide the upper surface of the sheet metal 
strip 10. Wedging and guide means 88 in 7ft 
the form of a block having a substantially 
flat upper surface 90 and a downwardly and 
outwardly tapered lower surface 92 is fixedly 
secured in a position spaced beneath the up- 
per guide surface 86 so that the moving sheet 75 
metal strip 10 and the slotted sections 26, 
30 can pass between the guide surfaces 86, 
90. The forward edge 94, shown in Figure 
6,. of the wedging means 88 is tapered in- 
wardly and downwardly to provide a pro- go 
jection adapted to engage and guide the 
curved flap 78 downwardly over the lower 
surface 92 and thereby bend the slotted sec- 
tion 28 downwardly and outwardly relative 
to the slotted sections 30 and 26 along the 85 
dashed line 96 in Figure 7. 

Referring now to Figures 6 and 11, rolling 
mill station No. 1 is shown to comprise 
rotatably driven upper roller 110 mounted 
on a horizontal shaft 112 and a rotatably 90 
driven lower roller 114 mounted on a paral- 
lel shaft 116. An idler roll 118 is rotatably 
mounted on a vertical idler shaft 120. The 
continuously moving strip of sheet material 
10 is received between the rolls and has a 95 
curved portion 122 formed in the base sec- 
tion by the rolls 110, 114. The slotted sec- 
tions 28, 30 are further outwardly displaced 
by the idler roll 118. It is to be understood 
that the aforedescribed section of the strip 100 
of sheet material shows only the slotted sec- 
tions 28, 30; and that the slotted section 26, 
and any additional slotted sections, would 
have a similar position and be operated 
upon a similar manner. 105 

Referring now to Figures 6 and 10, an- 
other guide block 126 is fixedly secured to 
a support block 128 between the rolls at 
station No. 1 and station No. 2. The guide 
block 126 is provided with upper and lower \\q 
intersecting inclined surfaces 130, 132 which 
extend inwardly into the path of movement 
of the strip of material 10 and are located be- 
tween the slotted sections. The forward end 
136 of the guide extends inwardly closely H5 
adjacent the idler roll 118 and tapers out- 
wardly therefrom to provide an additional 
wedging action between the slotted portions 
as illustrated in Figure 6. The guide 126 
terminates closely adjacent an idler roll 140. \iq 
shown in Figure 12. The idler roll 140 has 
a tapered peripheral surface 142 which fur- 
ther expands the slotted sections away from 
one another in cooperation with an upper 
roll 142 and a lower roll 144 which form the 125 
reinforcement rib 14 and the flange portion 

The strip of material next passes through 
an upper roll 148 and a lower roll 150 at 
station No. 3 as shown in Figure 13. An 130 
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iaier roll 152 at station 13 further outwardly 
displaces uie slotted sections. The tiange 
portion 12 of the strip of material is engaged 
by a similarly configured portion of the rolls 
5 148-150. it is to be understood that all of 
the succeeding rolls in the rolling mill have 
identical flange engaging portions and will 
not be hereinafter described in any detail. 
The strip of material passes next to 

%Q station No. 4, as shown in Figure 14, and is 
engaged by an idler roll 154, and upper and 
lower roils 156, 158. The rolls at station 
No. 4 begin to form curved inner surfaces 
160, 161 on slotted portions. 

15 Referring now to Figure 15, the strip of 
material is engaged by an upper roll 162 and 
a lower roll 164. A guide block 166 having 
a substantially semi-cylindrical inner surface 
168 is fixedly secured adjacent the path of 

20 movement of the strip of material and ex- 
tends inwardly between the lower slotted 
sections and the upper slotted sections. The 
rolls 162, 164 and the guide block 166 form 
partial cylindrical surfaces on each of the 

25 slotted sections over a peripheral distance of 
approximately 90°. 

Referring now to Figure 21, a portion 168 
of tlie guide block 166 extends between 
station No. 5 and station No. 6. The guide 

30 block cross section changes form between 
the stations from the section of the block 
having a semi-cylindrical inner surface as 
shown in Figure 15 to a rod 170 having a 
cylindrical cross section. The rod 170 ex- 

35 tends through an upper roller 174 and a 
lower roller 176 at station No. 6. The rollers 
174, 176 are adapted reversely to bend the 
outer ends of each of the slotted portions 
into closed loops as shown in Figure 16. An 

40 additional guide block 178, shown in Figure 
21, may be provided immediately adjacent 
the rolls 174, 176 and have a tapered leading 
edge 180 and a curved inner surface which 
is adapted to guide the outer ends of the 

45 slotted sections into the cylindrical cavity 
defined by the forming rolls 174, 176. The 
rod portion 170 extends continuously from 
station No. 6 to the end of the rolling mill 
in the form of a plurality of connected 

50 tapered rod sections 180, 182, 184, of gradu- 
ally reduced diameters. Substantially simi- 
lar upper and lower roller sets 188, 190, and 
192. 194 and 196, 198, and 202. 204 are pro- 
vided at stations 7 to 10, respectively, and 

55 continue the reverse bending of the slotted 
sections started at station No. 6, until the 
outer ends are completely circumferentially 
displaced around the rod elements and the 
slotted sections acquire a substantially cylin- 

60 drical form as shown in Figure 20. The 
formed strip of material leaves the rolling 
mill 52 and appropriate lengths of the strip 
are severed in a conventional manner in the 
press 54 to obtain individual hinge means 

65 having the form illustrated in Figures 1-4. 



It is contemplated that the particular con- 
figurations of the rolis and guide means at 
the various stations of the rolling mill can 
be varied to form the desired tubular con- 
figurations more quickly or more slowly and 70 
uniformly. Accordingly, additional rolling 
mill stations may be provided, or in some in- 
stances, a lesser number of rolling mill 
stations may be utilized. 

WHAT WE CLAIM IS :— 75 

1. A one-piece hinge element comprising 
a flange portion and a hinge portion having 
a rod'cavity formed therein adapted to re- 
ceive a rod element and frictionally retain 
the rod clement in the rod cavity, such rod 80 
cavity being defined by a plurality of separ- 
ate tubular portions each extending through 

at least the major part of 360° and each in- 
tegrally formed with the flange portion by 
the bending of a section extending from the 85 
flange portion with adjacent tubular portions 
extending circumferentially in opposite di- 
rections so that frictional forces resisting 
rotational movement of the rod element 
within the cavity are bidirectional and sub- 90 
stantially proportional to the number of 
tubular portions extending circumferentially 
in each direction. 

2. A hinge element according to claim 1, 
wherein each of the tubular portions extends 95 
circumferentially of the rod cavity through 
approximately 360' and terminates adjacent 
the flange portion. 

3. A hinge element according to claim 1 

or 2, wherein the area of oppositely directed 100 
tubular surface portions adapted to contact 
the surface of the rod element is substanti- 
ally equal whereby the total resistance to 
rotation of the rod element in either direc- 
tion of rotation is substantially equal. 105 

4. A hinge element according to any pre- 
ceding claim formed from a single piece of 
sheet "metal the adjacent tubular portions be- 
ing separated by a series of parallel slots 
provided along the hinge portion, said hinge HO 
portion comprising a series of tubular por- 
tions formed by rolling into cylindrical 
shape the sections of the hinge portion sepa- 
rated by the slots, and alternate tubular por- 
tions being roll-formed in opposite directions 115 
so that each of said tubular portions extends 
circumferentially in opposite directions rela- 
tive to the adjacent tubular portions. 

5. A method of roll-forming a hinge ele- 
ment having a tubular hinge portion com- 120 
prising advancing a strip of coil stock, slot- 
ting the edges of the coil stock to provide a 
plurality of slotted sections integrally con- 
nected by a common base sectio'n, bending 

a corner of certain slotted sections to form 125 
an outwardly curved flap thereon, deflecting 
with a v/edging action the slotted portions 
having the outwardly curved flap to one side 
of the base section while the other slotted 
sections are deflected to the other side of the 130 
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base section, gradually and progressively en- 
larging the angle between the oppositely de- 
flected sections by successive wedging opera- 
tions, and forming a curved cylindrical sur- 
5 face along the inner facing surfaces of the 
slotted sections extending substantially 360° 
from one side of the coil stock to the oppo- 
site side thereof whereby the oppositely de- 
flected slotted sections terminate on opposite 
10 sides of the coil stock. 

6. A method according to claim 5, where- 
in the corners of alternate slotted sections 
are bent to form an outwardly curved flap 
thereon. 

15 7. A method according to claim 5 or 6, 
wherein the slotted sections are deflected in 
opposite directions by inserting a wedge 
means along the curved surface of the cur- 
ved flap. 

20 8. A method according to claim 5, 6 or 7, 
wherein the angle between oppositely deflec- 
ted slotted sections is enlarged by passing 
the coil stock between rollers of a rolling 
mill which bend the slotted sections in oppo- 

25 site directions. 

9. A method according to any one of 
claims 5 to 8, wherein the curved cylindrical 
surface is formed by progressively rolling 
the oppositely bent slotted sections around 

30 curved guide means until substantially cylin- 
drical coaxial tubular portions are formed 
by each slotted section and each slotted sec- 
tion defines a cylindrical surface having the 
end thereof lying closely adjacent the base 

35 section. 

10. A method according to claim 9, 
wherein the guide means comprise back up 
means secured outwardly of and extending 
inwardly between the deflected slotted sec- 

40 tions and having an inner curved surface 
abuttingly engaged therewith, such back up 
means progressively changing to a tapered 
rod having circular cross sections of decreas- 
ing diameter and located completely within 

45 and between the confines of said flanges. 

11. Apparatus for roll-forming a hinge 
element having adjacent slotted sections of 
a strip of sheet material deflected in opposite 
directions in to a cylindrical shape forming 

50 a coaxial tubular cavity extending within 
said slotted sections, and comprising, means 
for slotting a strip of sheet material to form 
slotted sections connected by an integral 
base section, means for bending a portion 

55 of certain slotted sections outwardly away 
from the other slotted sections, wedging 
means engageable with the outwardly bent 
portions for bending the slotted sections in 
opposite directions, and means adapted in 

60 turn to roll-form each of the slotted sections 
into cylindrical hinge portions forming the 
coaxial tubular cavity. 

12. Apparatus according to claim 11, 
wherein guide means are provided for sup- 

35 porting the strip of material during roll- 



forming of the cylindrical hinge portions, a 
first portion of the guide means being fixedly 
secured outwardly of and extending into 
surface engagement with portions of the in- 
ner surface of the slotted sections during use 70 
of the apparatus, such first portion of the 
guide means gradually tapering into a rod 
located inwardly of and supported entirely 
within the slotted sections during formation 
of the cylindrical hinge portions. 75 

13. A visor support for a vehicle com- 
prising a rod and a hinge element mounted 
on the rod and being rotatable thereabout to 
a plurality of adjusted positions relative 
thereto, said hinge element being formed 80 
from a single piece of sheet material pro- 
vided with a series of parallel slots extending 
inwardly from one edge of said sheet of 
material and dividing said sheet of material 
into a plurality of slotted sections integrally 85 
connected by a common base section, alter- 
nate slotted sections being bent outwardly 

in opposite directions from the plane of said 
base section and relative to one another, each 
slotted section being further reversely bent 90 
into a cylindrical tubular form extending 
outwardly from one side of said base section 
and circumferentially around to the other 
side of said base section and terminating 
adjacent thereto to provide an inner cylin- 95 
drical surface extending circumferentially 
approximately 360°, each of said cylindrical 
tubular forms being coaxially aligned and 
defining a rod receiving tube, and the dia- 
meter of all portions of said rod receiving 100 
tube being equally smaller than the diameter 
of said rod so that said rod frictionally sup- 
ports said hinge means by substantially 
equal factional forces in all adjusted posi- 
tions. jQ5 

14. A visor hinge for rotatably connecting 
a visor for an automobile or the like to a 
support rod comprising a single piece of 
elongated relatively thin gauge sheet metal, 

an elongated flange portion provided by said 110 
sheet metal having a longitudinally extend- 
ing reinforcement rib therein and adapted to 
receive said visor, a tubular portion adapted 
to receive said rod formed in said sheet 
metal by the bending of one longitudinal 115 
edge thereof parallel to said reinforcement 
rib. transverse slot means dividing said 
tubular portion into three relatively long 
separate tube means, each tube means ex- 
tending integrally from said flange portion 120 
in a cylindrical path approximately 3b0°, the 
central one of said tube means being bent in 
one direction and the other ones of said tube 
means being bent in the opposite direction, 
the lengths of said tube means being such in 125 
relation to said rod as to provide substanti- 
ally equal total areas of contact between said 
rod and said one of said tube means and be- 
tween said rod and said other ones of said 
tube means, and the inside diameter of said 130 
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tube means being such in relation to the out- 
side diameter of said rod as to provide an 
interference fit with said rod. 

15. Apparatus for forming a hinge ele- 
ment constructed and arranged substantially 
&s herein described with reference to and as 
illustrated in Figures 5 to 21 of the accom- 
panying drawings. , 

16. A method of roll-forming a hinge ele- 



ment substantially as herein described with 10 
reference to the accompanying drawings. 

17 A hinge element when made by the 
method of any one of claims 5 to 10 or 16. 

J. A. KEMP & CO., 
Chartered Patent Agents, 

14, South Square, 
Gray's Inn. London. W.C1. 
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